
to be protected ag:linst both narrow-band continuous and
tropospheric inter-ference. Those values are included in section
4.1.1.11.1 of the "Jraft Report of the CPM to WRC-97.

However, the valuE,:; for maximum interfering power flux determined.
by WP 8D and carri;'3d over into the Draft CPM- report, assumed that:
the interfering narrow-band MSS signals could be in the most
sensitive portions of an AJII./VSB analogue TV signal, that is, in
and around the vislal carrier. In that region, a protection
ratio CPR} of 58 d!3 would be required against continuous
interference, and i)f 50 dB against tropospheric interference.

Furthermore, neith?r the WP 8D document nor the Draft CPM report
discusses the ques;:ion of whether the intenni ttent, irregular,
and brief nature of the narrow-band MSS signals would!mean that
they could be like:1ed to tropospheric interference against which ;.
a PR of 50 dB (rather than 58 dB) would be required.

Section 3 of this~ontributiondiscusses the lower PR that would
be required in lesi:; sensitive portions of AM/VSB sign$.ls.

Section 4 discusse; the PRs that would be required for protection I

of Digital Televislon.

Section 5 discusse, the protection of auxiliary signals that may
be used in broadcai,ting bands for the transmission of data.

Conclusions on the feasibility of sharing are given in Section 6.

3.0 Permissible interfering Power Flux for AM!VSB
and Digital TT Signals

Extracts of Tables 4.1 and 4.2 of the Draft Report of the CPM to
WRC-97, supplement:~d by information from Rec. ITU-R is. 851-1, are
shown in Table 1.

The highest level ,)f permissible interfering power flux to AM!VSB
systems shown in T,:tble 1 is -137.8 dBW!m2 at 800 MHz. However,

i'
TDMA/FDMA non-GSO !1SS systems will need to produce levels of from :
-122 to -127 dEW/m: at the surface of the earth to provide a
useful service to "mall, inexpensive terminals. Since power flux
limits are establi:;hed based on the protection requirements of
the potentially in':erfered-with service, rather than the service
requirements of th~? potentially interfering service, some factors
or techniques would have to be found to permit an increase in the
permissible level ~)f potentially interfering signals.



Note that the levels for maximum permissible interference are
given in power per unit area, that is, as power flux, and not as
power flux density, the measure of which is power per unit 'area
in a reference bardwidth (typically 4 kHz or 1 MHz). Tber~fore,

the total power ot an interfering signal anywhere within the
bandwidth of a TV:channel (6, 7, or 8 MRz, depending on the TV
transmission stand~rd employed) would be limited to that value,
regardless of its 'bandwidth or power flux density.

It will be incumbent on operators of MSS systems to insure that
the total in~erfe:tence power from one or more satellites or
systems sharing tb:e broadcasting bands does not exceed the power
flux limit in anyrV channel at any instant, and over any period
of time. It is t€i:::hnically and operationally feasible to'insure
that the maximum permissible power flux limit is never ex<!:eeded
through coordinati::m among MSS system operators.



Table 1
Maximum Power Flux for Narrow Rand Non-GSO MSS in Television Broadcasting Bands

Transmitting in the Most Sensitive Portion of the Sl!ectrnm of a TV Signal

Analogue Television Digital
Frequency
(Note 1) 216 MHz 800 MHz 216 MHz

Type of Continuous Tropospheric Continouous Tropospheric
lnterference Grade 4 Impairment Occasional Grade 3 tmpainnent Grade 4 Impairment OccasiOnAl Ol1lde 31Jq:1airm=nt

T !

Area high-lloise low-noise high-noise low-noise

Protection 50 20

ratio (dB) 58 58 SO 50
58

Minimum field
strength

to be protected 49 43 49 43 58 58 41.5
(Note 2) (Note 3)

[dB(j.JV/m»)

Maximum
interfering
pOWCT"flux -154.8 -160.8 -146.8 -152.8 -145.8 -137.8 124.3
(dB (W/m2

))

NOTES:

I. The Draft CPM Report uses the individual frequencies shown here. However, from Rec. ITU-R i8.851 it is clear that the values for 216 MHz apply equally'to
the frequency range 162-230 MHz (Band 1lI), and the values for 800 MHz. apply equally to the frequency range 582-960 MHz (Band V).
The pennissible power flux for Band IV. 470-582 MHz, can be derived from Rec. ITU-R is.851-'l and Tables 4.1 and 4.2 of the Draft CPM Report: for
continuous interlerence and ~ PR of 5BdB: - ~50.8 dB(W1m2

); and for intermit!entltroP2spheric:interfe.re~<:~ an<i. 11 PR of SO dB: -1 ~;z.:~<ll;3 (Wfm2).

2. At the edge of coverage area 50% of time and 90% of locations. The minimum field strength to be protected at the edge of coverage 50% of time and 50% of
locations is 6 dB higher [55 dB(~Vfm)J in the band 162-230 MHz: 12 dB higher{65 dB(1lVIm)} in the band 470-S82 MHi; and 11 dB higher [70dB(J,tVfrnl Jin
the band 582-960 MHz.

3. Derived equivalent minimum field strength



_ 3.1 Factors and t;~chniques that would permit higher levels of
permissible ~lterfering power flux

Figures 1, 2, and 3 of Rec. ITU-R.SSl-l, show the PRs against
continuous and trO;Jospheric interference, 58 dB and 50 dB,
respectively, that would be required in those portions of the TV

signal most sensitLve to interference. However, required FRs
elsewhere in the T'l signal spectrum can be considerably lower.

For example, for 5~5-line M/NTSC and M!PAL systems the required
PR against troposp;leric interference approaches zero in the
vestigial lower sideband. Above the aural sound carrier, a PR of
about 15 would be ,idequate. For continuous interference, the PR
in the lower vesti'1ial sideband would still approach zero, while
the PR above the alral carrier would be about 25 dB.

For 625-line syst~ns, the PR against tropospheric interference in
the lower sideband approaches 32 dB for SECAM systems H, I, Kl,
and L and approacb~s 23 dB for PAL systems B, D, G, and K. At
the upper end of t1e TV channel, the PR decreases to about 25 dB
for all PAL and SE~AM systems. For continuous interference, the
PR in the lower ve3tigial sideband near the band edge decreases
to 40 dB for SECAM systems H, I, K1 and L, and to 32 for PAL
systems B, D, G, and K. At the upper band edge, thePR decreases
to 35 dB for all PAL syst~ms, and to 30 dB for all SECAM systems.

Another factor whi!::h aids!in reducing the effect of interfering
signals at frequeri::ies of 'the lower vestigial sideband,
especially those signals near the lower band edge, is the
presence of a Nyquist filter in all TV receivers regardless of TV
standard. Such filters introduce some 17 dB of discrimination
against signals in that part of the TV spectrum.

3.2 The intermitt'3nt nature of non-GSO MSS
(space-to-Earth) transmissions

It is clear from F.~cs. ITU-R BT.655-4 and is.851-1 that the sole
distinguishing factor between "continuous" and "tropospheric"
interference is tb.~ non-continuous, or intermittent nature of
tropospherically ~'Lopagated interfering signals.

For example, consjjer Section 2.1 of Ree. ITU-R is.851-1:

The [protectiJn] ratios applied to tropospheric
interference ::orrespond closely to a slightly annoying
impairment condition (Grade 3). They are considered



acceptable orly if the interference occurs_ for a sm4ll
percentage oi time, not precisely defined but generqlly
considered t<> be between 1% and 10%. for substantially
non-fading ul',wanted signals, it is necessary to provide
a higher degtee of protection, In this case, the
protection r{jtios appropriate to continuous
interference., which corresponds closely to perceptiqle
but not annoying (Grade 4) should be used.

It is equally clear from Section 3, "Protection Margin fqr
Television Servicfs," that the only difference between c~ntinuous

and tropospheric Jnterference is the percentage of time during
which the interfelence is present. The formula for the
protection margin against continuous interference is given as:

Ec = EISO.50l + P + Ac

and the formula fer the protection margin against tropospheric
interference is given as:

The only substanti. ve difference between the two formulas lis the
percentage of tim~: during which the signal from the interfering
source is present,

Emissions from not-GSa MSS satellites will be used to send short
messages to €arth terminals in the system2 The digital, GMSK
interrogating signals will be brief (o~ the order of 400-500 ros) ,
narrow-band {15 kEz} intermittent {being present no more than 10%
of the time}, and both widely spaced and aperiodic. In o~her

words, the maximurl total of 10% of the time will be made up of
short, irregular, infrequent digital pulses which will ndt be
coherent with linE" frame, or field frequencies of the TV
picture.

2Some spac(:-to-Earth transmissions will be used to send
messages and data in digital form to earth terminals, making such,
messages longer anI more continuous than the typical int.erfrogation
signals. Any sucb transmissions that are longer or more frequent!
than those would h:~ deemed "intermittent" as discussed abovie, would'
be governed by the higher PR applicable to "con~inuousn

interference and the consequential lower permissible levels of
power flux.



Interfering signals propagated tropospherical1y above the surface!
of the earth typi:al1y have a median value about which the
signals fluctuate, both above and below the median, as well as
occasional fades ~s deep as 10, 20 or even more dEs. On the
other hand, space-to-Earth transmissions from non-GSO MSS
satellites reach :he surface of the earth in line-of-sight paths
which are relativ~ly unaffected by tropospheric effects over a
wide range of angles of arrival. Therefore, their signal level
will be relativel:I constant when present, and completely absent
between transmissi.ons of the brief signals. As such, these
signals will be e"ren more intermittent than "intermittent"
tropospheric sign'lls.

3.3 The feasibil:Lty of utilizing the less sensitive
portions of';he TV signal spectrum

The typical footp;~int of proposed non-GSO, MSS systems is on the
order of 5,000 km Therefore, a satellite space-to-Earth signal

- can be placed in ':he same less sensi tive portion of terrestrial
TV channels at a ;particular moment in time only in two
circumstances: the first is when all the terrestrial TV
transmitters located within the moving footprint at that instant
use the same chamlelizing plan. The second is when the less
sensitive portion,;; of different TV channels coincide. For
example, when the less sensitive portion of every fifth ohannel
in one channel pl~m coinc~des with the less sensitive portion of
every sixth chann~l in anbther plan within the footprint.

The frequencies oJ individual television channels are uniform
throughout Region 2. A different, but uniform channel plan is in
effect throughout Region 1 as the result of the European and
African Broadcast~ng Conferences of 1961 and 1963. Thus, narrow
band MSS signals (ould be placed on frequencies in the less
sensitive parts 0) TV channels throughout the Western Hemisphere,
and on different f.requencies throughout Europe and Africa.

There are even se'; eral common frequencies that exist between the
plans of Regions: and 2.

Some administraticns in Region 3 adhere in whole or in part to
the channel plans for Regions 1 or Region 2. For example, TV
channels in Japan have the same band limits as those in Region 2,
while the band linits of some Chinese, Australian and Singaporean
TV channels are the same as some of those in the plan of Region
1. The consequence is that frequencies might be found for
narrow-band emissions that would place them in the less sensitive



portions of TV chc:nnels within the satellit~ footprint at each
instant of time a:, that footprint passes over administrations in
Region 3. If one or more frequencies cannot be found thqt would
permit the space-to-Earth MSS transmission to be located in the
less sensitive po::'tions of all active TV channels within the
satellite footprilt as it traverses Region 3, then the PR of 50
dB, and the cornmersurately lower power flux limit necess~ry to
provide that protc:ction, would govern satellite transmisSjions.
In any event, Arb cle 89.11A (formerly Res. 46) would have to be
amended to include· power flux levels for sharing between~SS

space-to-Earth anf the broadcasting service.

4.0 Protection R,),tios for Digital Signals

The protection ratio of 20 dB shown in Table 1 for contin:uous
interference into a digital TV signal reflects the less sensitive'
nature of digital modulation. However, since the spectrum of
digital TV signah is essentially flat, no portion of the
spectrum is any 1f S5 sensi tive than any other. The higher power
flux associated with this PR is -124.3 dB (W!m2

) •

However, since thf required PRs for AM/VSB TV systems are
significantly higler, and the associated power flux limit,s
commensurately lm,er, it will be t.hose values which will !limit
the interference lower of MSS space-to-Earth transmissioDjs until
some future time when digital TV transmission has replaced
analogue transmiss: ion. '

5.0 Protection of auxiliary signals

In the United States, two auxiliary data signals have been
developed and are permitted. One, fiDigideck," would be piaced in
the vestigial sidE'band. Its 3 dB passband runs between 825kHz
and L 250 kHz belcw the visual carrier. That would place it
between 50 kHz anc: 425 kHz above the lower band edge of ap. NTSC
channel. The pOWEr of a Digideck signal is planned to be 30 dB
below the peak vitual carrier (including sync). Taking into
account the 17 dB attenuation of the receiver's Nyquist f~lter,

I

that implies a TV signal to Digideck interference ratio atE 47 dB.

A 15 kHz narrow-belnd non-GSa MSS signal could be placed in the
unused 50 kHz banc; segment immediately below the Digideck signal.
Taking into account the maximum MSS Doppler shift of ± 17 kHz at
800 MHz there would still be adequate separation between the MSS
and the Digideck signals to prevent interference between them.



The other auxilia::y data signal that has been proposed is
"Wavephore." Thi~) data signal overlaps the video spectrum and
becomes an inhereHt part of the video information. The data, on
a carrier of 4.19'1 MHz, is combined wi th the composite video
signal prior to modulating with the picture carrier, or, at the
baseband level. "his signal appears in that portion or tthe TV
signal spectrum that would not be considered for narrow-band MSS
transmissions beC:luse it is a region of high PR requirements.

6.0 Conclusions

Table 1 and its n:,tes show that the maximum permissible ~ower

flux in Bands III, IV, and V (162-230 MHz, 470-582 MHz and 582
960 MHz, respecti',rely) from a continuous interfering MSSsignal
would be: -160 dBW/m2

), -150.8 dB(W/m2
), and -145.8 dB(Wlm2

),

respectively. Th;~ table also shows that the power flux from an
intermittent interfering MSS signal could be eight dB higher:
- 152.8 dB(W!m2 L -142.8 dB(W/m2

" and -137 dB (W/rn2
) , in each of

the three frequen,::y bands, respectively.

If a narrow-band ;;:pace-to-Earth transmission from a non-GSa MSS,
meeting the crite:,"ia described above for intermittency, :Vs placed
in the least sens.. tive portion of a11 active AM!VSB cham1els
within its antenn';L footprint, a protection ratio of 32 dB would
still provide the protection required by all 525- and 625-line
AM/VSB systems3

. This limiting PR, 32 dB is still well above the
protection ratio 1)£ 20 dB; required by digital TV systems.

I

i :
The power flux lhtits tha:t would provide a PR of 32 dB in! the
least sensitive pc.rtion of any TV signal are given in Tacne 2 for
Continuous and Trl>pospheric (i. e. Interrni ttent) MSS sign~ls, that
is, for signals p:'esent more or less than 10% of the time!. The
power flux levels shown for intermittent non-GSa MSS inte~ference

are -134 'dB (W !m2
), -124 dB (W/rn2

), and -119.8 dB (W!m2
) for the

three bands, resp(ctively.

3The controll ..ng factor is the PR of 32 dB required by the H.
I , Xl, andL systems in the least sensitive portion cjJf their
spectra near the )ower edg-e of the TV channel.



Table 2

MaximuDl Power Flux for Narrow-Band Non-GSa MSS
in Television Broadcasting Bands

for Continuo1.,.s (~10%) and Tropospheric ($10%) Inter£:erence

Transmitting :~n the least sensitive portion of the spectrum
of any active TV channel

FreQuency

MSS Interference

Governil'lg
Protection Ratio

Maximum Interfering
Power-flux [dB(W/m1

)]

I,

Band III Band IV Band V
162-230 MHz 470-582 MHz 582"960 MHz

Con- Inter- Con- Inter- Con- Inter-
tinuous mittent tinuous mitten! tinuous millent
~10% slO% ~lO% s1O% ~1O% s10%

40 32 40 32 40 32
: :
:

•

-142.8 -134.8 -132.8 -124.8 -127.8 -119.8 •
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